A national spatial reference system will be constructed based on a highly accurate national quasigeoid model with accuracy more than 4 cm. In Vietnam at the present stage there isn't a detailed gravimetric measurement in mountainous regions and marine area. So with the purpose of improvement of accuracy of the national quasigeoid model VIGAC2017, we only can solve the task of fitting this model to national quasigeoid heights obtained from heights GPS/first, second orders levelling quasigeoid heights through least squares collocation.
Introduction 1
A wide application of GNSS technology with GNSS data processing in ITRF and a combined usage of detailed gravimetric data and more accurate with every passing day Earth Gravity Model (EGM) for the construction of a highly accurate national quasigeoid model naturely lead to a bulding of a national spatial reference system. Ha Minh Hoa, 2017 had found that the most impotant base for the bulding of the national spatial reference system is the national quasigeoid model with ac-continent part (Huang J., Véronneau M., 2013) , GCG16 (Germany) with accuracy more ±1 cm (Alps max 2 cm, marine area 2-6 cm) (Quasigeoid of the Federal Republic of Germany GCG2016).
The fit of gravimetric geoid/quasigeoid model to GPS/levelling geoid/quasigeoid heights through the least squares collocation had been accomplished in many countries. For example, the geoid model OSGM2002 had been fitted to the 179 GPS/levelling geoid heights cm (Iliffe J.C., Ziebart M., Cross P.A., Forsberg R., Strykowski G., Tscherning C. C., 2003) . In (Metin Soycan, 2014) had been presented results of fitting EGM2008 derived geoid heights to the 87 GPS/leveling geoid heights in Turkey.
(Ha Minh Hoa, 2017) has presented results of construction of the initial national spatial referense system on base of orientation of the WGS84 ellipsoid to best fit it to the Hon Dau local quasigeoid at tide gauge Hon Dau with using the most stable 164 colocated GPS observations first and second orders bench marks. When the national quasigeoid heights ζ have been calculated from the GPS/first and second orders levelling quasigeoid heights 
-geodetic latitude and longitude of point according to the WGS84 ellipsoid; coordinate transformation parameters from ITRF to the VN2000-3D:   .  417880  ,  111  ,  192468  ,  42  ,  511083  , With the purpose of improvement of accuracy of the quasigeoid model VIGAC2017 this scientific article will introduce results of fitting this model to the 194 GPS/first, second orders levelling quasigeoid heights by the least squares collocation.
Data
Apart from the 164 GPS/first, second orders leveling quasigeoid heights ζ for solving abovementioned task had been added 30 GPS/first order levelling quasigeoid heights in the zero -tide system on the stable first order bench marks obtained by Vietnam Institute of Geodesy and Cartography (VIGAC) in period 2012 -2013 (Ha Minh Hoa, et al., 2012 Ha Minh Hoa, Nguyen Ba Thuy, Phan Trong Trinh, et al, 2016) , Stability of the first order benchmarks had been controled by Smirnov's criteria (Smirnov N.V., Belugin D.A., 1969) , The abovementioned 30 GPS/first order levelling quasigeoid heights had been converted to the national WGS84 reference ellipsoid by formula (1). On the 30 first order bench marks had been determined quasigeoid heights * ζ according to the quasigeoid model VIGAC2017 by formula (2). The total 194 first and second orders bench marks have been distributed relatively regularly on whole territory of Vietnam.
Applied methods
We symbolize Q as a set of n GPS/first and second orders leveling bench marks (in our case n = 194), P as a set of points whose quasigeoid heights will be determined by the least squares collocation. In the set Q had been calculated the differencies ,
Z C is the auto -covariance matrix of vector Z, ZZ C is the covariance matrix, which reflects the spatial dependencies of the all differences ) 194 ,.., 2 , 1 ( As such in our case the spatial dependence of quassigeoid heights in the set Q will be studied using semivariogram, The experimental semivariance ) (h γ at lag distance h is calculated by formula (Cressie N.A.C., 1993; Schabenger O., Gotway C.A., 2005;  Marcin Ligas, Marek Kulczycki, 2014): By such way in the set Q we must create groups of points, in addition in every group the distances between points not more than lag distance h. Based on an experimatal semivariogram we will determine form of theoretical semivariance, which in general case has following form: 
Results
From the 194 most stable co -located GPS observations first and second orders bench marks covering the whole territory of Vietnam had been constructed the set Q, which contains the 194 differences .
In the set Q had been created 58 groups of points with change of the distances from 25 km to 1475 km. The lag distance h = 25 km.
For the semivariogram of the experimatal semivariances, shown in Figure 1 On account of the formulas (7), (11), the covariance function (8) Table 1 ). 
Discussions
Research results show that after fitting the initial quasigeoid model VIGAC2017 to 194 national quasigeoid heights at the first and second orders bench marks by the least squares collocation, accuracy of the corrected quasigeoid model VIGAC2017 had been increased to 20,69 %. That has been obtained taking into account the spatial dependences of the quasigeoid heights in the Earth gravity field on territory of Vietnam.
However, the corrected quasigeoid model VIGAC2017 still does not obtain accuracy more than 4 cm. The next increase of accuracy of the national quasigeoid model in Vietnam will be accomplished in the future on base of using detailed gravimetric data.
Conclusions
Above represented research results show, that on the base of solving the task of fitting the initial quasigeoid model VIGAC2017 to the 194 national quasigeoid heights got from the 194 GPS/first and second orders levelling quasigeoid heights by the least squares collocation, the accuracy of the this model has been increased to to 20,69 %. That had been obtained due to taking into account the spatial dependences of the quasigeoid heights in the Earth gravity field on territory of Vietnam, With obtained accuracy of ± 0,058 m the corrected quasigeoid model VIGAC2017 may be used for solving of some tasks related to physical geodesy in the initial spatial reference system VN2000-3D.
A perfection of the national spatial reference system in relation to step by step accuracy improvement of the national quasigeoid model is iterative process. After accomplishment of detailed gravimetric measurements on whole territory of Vietnam will be realized the next accuracy improvement of the national quasigeoid model, That will create conditions for the next perfection of the national spatial reference system in Vietnam in the future.
